The 24 h limit was chosen arbitrarily; in fact quite a few authors think that usually the duration of these attacks is about 1 h (Hutchinson and Acheson, 1975) or even some minutes (Pessinetal, 1977) . The 24 h duration was chosen particularly with a view at possible therapeutic strategies such as anticoagulants or vascular surgery. It seems clear that ischemic episodes clearing later than 24 h from the onset -usually within 3 weeks -require further elucidation. Such clinical pictures were indicated as 'strokes with protracted Transient Ischemic Attacks 3 full recovery ' {Loeb andPriano, 1973 , 1975 or 'reversible ischemic neurological deficits' (Millikan et al, 1975) . The definition of 'protracted transient ischemic attack' (PTIA) fits perhaps best the present clinical classification. Therefore, the classification proposed by the NINCAS ad hoc Committee on Cerebrovascular Diseases (1975) could be modified, with respect to the description of the current state of the patients in reference to the whole temporal profile of the cerebrovascular diseases, as follows: Because of the evolution of the disease it is likely that patients will be in different categories at different times. In particular, TIA and PTIA can appear in the same patient on different occasions.
PTIA in Focal Cerebrovascular Diseases; Vascular District Involved
The available data do not permit the accurate incidence and epidemiology of PTIA to be established. In our case material, out of 1,120 cases with cerebrovascular focal episodes, 102 (i.e., 9.1%) had transient episodes labelled as reversible ischemic attacks (RIA), therefore comprising both classical TIA (67 cases, i.e., 65.7%) and PTIA (35 cases, i.e., 34.3%). For this last group the duration of symptoms was more than 24 h, namely from 1 to 60 days, 3 weeks on average. The frequency of remitting cerebrovascular episodes (not better definable on the obvious lack of objective data) was particularly high in the history of cases with cerebrovascular disease verified at necropsy; in particular in 50 out of 126 cases with white softening, in 8 out of 33 cases with red softening, and even in 14 cases with hemorrhage. 21 males and 14 females sustained PTIAs; 22 out of these 35 occurred in patients aged from 46 to 65 years. The carotid district was three times as frequently involved as the vertebrobasilar one (25 vs. 8 cases).
Clinical Features
In agreement with the report of the Joint Committee for Stroke Facilities (Heymann et al., 1974) many symptoms such as dysphagia, dysarthria and diplopia; amnesia, confusion, loss of consciousness and vertigo were not considered when they appeared alone, since they can be explained by causes other than reversible cerebral ischemia. The duration of the episode could vary from 4 to 60 days clearing within 3 weeks in 19 out of 35 cases. A typical example is provided by case 42, a man aged 58 years with six former TIAs in whom a right hemiparesis lasted 33 days, its complete resolution occurring after surgery of a left internal carotid stenosis (Loeb andPriano, 1973) . In the carotid district, the onset of PTIA was more gradual than that of TIA, motor disturbances could affect one side of the body, one limb, one half of the face; aphasia was often the only symptom and sensory disturbances were rare, while visual symptoms (unilateral amaurosis, hemianopia) were absent.
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In the vertebrobasilar territory the onset of PTIA was more often abrupt, the usual clinical picture being represented by motor disturbances (of the fore or of the lower limbs, of one-half of the body or of the face) ataxia, visual disturbances (bilateral amaurosis, hemi-anopia) and sensory disturbances. Involvement of consciousness, associated with other focal neurological signs occurred in 3 cases, with both the carotid and the vertebrobasilar territories being affected. The EEG showed focal, bilateral or diffuse alterations in 7 out of 35 cases, the tracing reverting to normal usually within 6 days. In 7 cases the carotid compression test brought about EEG abnormalities. "Tc brain scans were only exceptionally positive for a few days in one case. Angiography showed, in 14 cases, abnormalities such as middle cerebral artery occlusion, carotid stenosis but, above all, absence of terminal branches of the Sylvian artery (Ring, 1962) . The results of computed tomography (CT) studies in cases with TIA and PTIA deserve particular mention. A total of 138 cases with TIA examined with CT (Kinkel and Jacobs, 1976; Constant et al, 1976; Bull et al, 1976; Perrone et al; 22 personal unpublished cases) and 6 2 cases with PTIA or RIND (Oltenau-Nerbe etal, 1976; Penone et al; Loeb, 1978a ; 23 personal unpublished cases) have been described so far. Most authors maintain (Liliequist, 1978) that in TIA the CT examination is unrevealing; only Perrone et al found low density lesions in 34% of cases with TIA; while 48% of cases with PTIA or RIND were found positive by Oltenau-Nerbe et al. (1976) and Perrone et al It should be recalled that when cases with incomplete regression, namely exhibiting even slight neurological signs are erroneously included under the TIA or PTIA label, then small infarcts or hemorrhages may be visualized by CT (Loeb, 1978a) . In our, albeit small, experience with CT in cerebrovascular disorders, this examination is always unrevealing in cases with PTIA.
Associated Diseases
In 15 out of 35 cases (i.e. 42.8%) hypertension was present (with diastolic values exceeding 100 mm Hg); in 12 out of 35 cases (34.2%) there were signs of cardiac involvement (ventricular hypertrophy, myocardial ischemia, recent infarction), in 9 cases dysprotidemia and in a few cases diabetes, thrombophylia, peripheral vascular disease (see Toole et al, 1975 for references).
Differential Diagnosis
Apart from the classical differential diagnoses with focal epilepsy, migraine, hypoglycemic spells, hypertensive crisis, differentiation which PTIA share with TIA (Millikan, 1976; Russell, 1976) episodes quite similar to PTIA can occur in cerebral tumors (Loeb, 1978a) . In fact, out of 168 cases of histologically verified brain tumors 17 (10.1%) had shown transient episodes of focal cerebral dysfunction. Such episodes were isolated in 10 cases and multiple in 7, totalling a number of 33 attacks in 17 patients. Of relevance to the present report is the fact that as many as 15 attacks out of 33 took 2-15 days to recede completely. The clinical features of these cases consisted of aphasia and/or hemiparesis, central facial paresis, loss of consciousness, hemiparesis and/ or amaurosis. The tumors were represented by 6 metastases, 6 glioblastoma, 2 meningiomas Protracted Transient Ischemic Attacks 5 and 3 astrocytomas. It is therefore obvious that at least a CT study is mandatory in all cases with transient cerebral dysfunction of any duration.
Natural History and Follow-Up
A 6-year follow-up of a group of cases with TIA (62 cases) and PTIA (32 cases) (Loeb et al, 1978, and unpublished data) permits the following remarks: (a) Multiple attacks are significantly more frequent in TIA than in PTIA. In particular, only 11 out of 32 cases of PTIA are multiple as compared with 35 out of 62 cases of TIA. Moreover, while TIA tend to recur more often in the vertebrobasilar district, in multiple PTIA preferential sites of involvement cannot be found, (b) In 8 out of 10 cases (1 case had attacks both in the carotid and vertebrobasilar districts) multiple PTIA recur in the same district, (c) The time interval between attacks varies from 15 days to 5 years the highest rate of relapse being within a year of the first episode, (d) The completed stroke occurred in 5 out of 32 cases (15.6%) and considering cases with both TIA and PTIA in 11.7% of cases (11 out of 94 cases), (e) 26 out of 32 cases (81.2%) with PTIA are still alive, of these 24 (75%) did not develop any further stroke while 8 had subsequent TIAs and/or PTIAs. 6 patients with PTIA died, their main cause of death being represented by myocardial infarction as happens to TIA cases as well (Whisnant, 1977) .
Pathogenesis
No attempt will be made here to discuss all the theories amply reported in several fairly recent contributions (Paulson, 1971; Hutchinson and Acheson, 1915; Russell, 1976) . According to the majority of authors the main pathophysiological mechanism responsible for TIA is embolism or thromboembolism. A TIA, therefore, is the outcome of a critical fall of cerebral PaC&gt;2 brought about by reduction of the cerebral blood flow (CBF) in its turn determined by a transient thromboembolism of the involved artery. The critical CBF values are influenced by: (a) modality -i.e., sudden or gradual -of onset; (b) efficiency of the collateral circulation, contributed to, among other factors by the adequacy of the cardiac function and systemic pressure; (c) arterial blood 0 2 saturation and (d) efficiency of the autoregulation mechanism and of the vasodilatory response to hypoxia. According to the embolic theory, in the intervals between TIAs the autoregulation should be normal in the involved areas; in fact, this was found to be the case by Skinhrfj et al. (1970) . The reverse is held to be true by the hemodynamic hypothesis: in other words, the autoregulation is chronically impaired in those cortical areas perfused below the average normal value, namely, with marginal blood supply. In fact, quite recently loss of autoregulation has been observed in up to 90% of cases with TIA (Austin et al, 1978; Renou et al, 1978; Heil-brun etal, 1978) . Also, in PTIA relevant focal or diffuse alterations in CBF (Gratzl and Schmiedek, 1978; Austin etal., 1978; Heilbrun et al, 1978) have been reported, no differences thus being found between TIA and PTIA (Heilbrun et al, 1978) . On the other hand these data do not appear to entirely solve the pathogenetic problem, first of all because the value of CBF determinations as a reliable index of neuronal function is debatable (Waltz, 1978) ; moreover, the topographical correlation between low CBF values and the 6 Loeb size of the lesion is often unsatisfactory (Yamaguchi et al., 1971) . Therefore, the pathophysiology of TIA still remains somewhat obscure, even those authors -constituting the majority -who favor the embolic or thromboembolic pathogenesis do not seem to discard, at least for some cases, the 'hemodynamic theory'. As is well known, this last one postulates the superposition of transient reductions of perfusion pressure brought about by falls of systemic blood pressure and/ or cardiac output upon preexisting chronic focal reductions in CBF due to lesions of small or great arteries. The embolic theory of TIA is supported by the following data (van der Drift and Kok, 1971; Russell, 1976) : (a) the attacks, always sudden, do not usually bear any relationship to postural variations, hypotension or cardiac abnormalities; (b) the episodes do not occur within the same district: according to Waltz (1978) , however, a stereotyped behavior can be accounted for even by embolization; (c) embolic sources can usually be identified; (d) emboli have been visualized during their progression within retinal vessels Russell, 1961 Russell, , 1963 Russell, , 1968 Ashby et al, 1963; Gunning et al, 1964) , and (e) no attacks can be brought about by even considerably lowering the blood pressure in patients who were currently experiencing TIAs (Loeb et al, 1961; Kendell and Marshall, 1963; Drake and Drake, 1968) . As far as PTIAs are concerned, it should be recalled that the attacks often have a gradual onset and usually recur within the same district; embolic sources have not generally been identified. At present, it does not seem possible to reach a satisfactory conclusion as to the actual pathophysiological mechanisms underlying PTIAs. However, the clinical differences with respect to TIAs outlined above may suggest the existence of a different pathophysiological mechanism as well. The most interesting and intriguing problem raised by PTIAs, both from the pathogenetic and therapeutic point of view, is obviously that of the vulnerability to hypoxia of the central nervous system. Quite a few more or less recent studies demonstrated that even an ischemia lasting 1-2 h does not necessarily lead the neuron to death (Hossmann and Sato, 1970; Hossmann and Olsson, 1970; Hossmann and Lechtape-Griiter, 1972) . Therefore, it can be stated that under certain circumstances, even a global ischemia lasting up to 2 h can be endured by the brain without bringing about histologically visible alterations (Cantu and Ames, 1969; Crowell et al, 1979; Waltz et al, 1972) .
In fact, during carotid clamping for endarter-ectomy, alterations of the EEG and of cortical evoked potentials appeared only at values of 20-30 ml/100 g/min of CBF (Branston et al, \91A; Sharbroughetal, 1973) . In experimental models of ischemia (Yamaguchi et al, 1971) there can be found the whole transition from ischemic and active cells to ischemic inactive but still alive and ischemic dead ones. Perhaps, as suggested by Waltz (1978) , reperfusion can bring some or many such neurons back to their normal levels of activity. At present no one can tell how long it takes for the whole process to develop in the clinical setting. In point of fact, a Todd paralysis (admittedly of hypoxic nature; Meyer and Portnoy, 1958) lasting up to 15 days or cases of PTIAs receding after 3 weeks can be taken as good examples of how the human brain can resist and recover from protracted ischemia. Further clinical research on this topic therefore seems warranted.
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Treatment
Over the last twenty years anticoagulants, cervical endoarterectomy and more recently antiplatelet drugs and vascular microsurgery have been employed in cases with TIAs. The value of these approaches has been difficult to assess mainly due to the huge variability of the natural history of TIAs. It seemed therefore useful to refer to some recent reports which represent the experience of various group of researchers or community studies. The anticoagulant treatment seems beneficial in reducing the incidence of TIAs and /or completed strokes mainly in the first 3-6 months (Whisnant, 1977) . After 6 months there is no significant difference in morbidity and mortality between the treated and control groups (Whisnant, 1977) . The need for wide randomized investigations is stressed by Toole etal. (1975) . If carefully monitored by regular controls of prothrombin time, the anticoagulant treatment turns out to be relatively safe . Aspirin seems to reduce the risk of subsequent completed strokes in males (Barnett, 1978) , but the results of its therapeutic trial, although promising, cannot be considered as conclusive (Fields et al, 1978) . Endoarterectomy is indicated in patients with TIAs exhibiting ulcerated plaques and/or accessible stenoses of one or both carotids or sometimes vertebral arteries in the neck (Toole et al, 1975) . In cases with carotid involvement surgery should not be unduly delayed (Millikan and McDowell, 1978) . Associated diseases such as hypertension or myocardial infarction constitute, however, additional and unacceptable risks (Sundt et al, 1975) . The establishment of microsurgical anastomoses between the superficial temporal and cortical middle cerebral arteries seems promising, at least in cases not amenable to conventional surgical techniques (Yasargil and Yonekawa, 1978; Austin et al., 1978) . Along with Millikan and McDowell (1978) , however, it is reasonable to conclude that the indications and limits of the whole procedure await further assessment (Reichman, 1976) . If, on the other hand, one leaves aside for a moment the results of the long-term investigations and joint studies and tries to cope with the individual patient (Millikan, 1978) , quite often a pervading feeling of helplessness may creep in. To this account the reader might find it expedient to refer to the recent 'Guidelines for management of TIAs' (Sandok et al, 1978) with minor modifications, as follows:
Subject with Carotid TIAs
In the absence of relevant medical risk factors (severe hypertension and heart or lung diseases) and if an exhaustive angiographic study has disclosed a lesion relevant to the clinical picture without signs of diffuse or multiple involvement, surgery can be undertaken by a skilled operator. At any rate the angiographic risk, even when the femoral route is employed, cannot be overlooked and carefully estimated (Faught et al, 1979 ). An anticoagulant treatment can be begun in cases with TIAs of less than 2 months duration not amenable to surgery, and should be pursued for at least 3-6 months thereafter switching to aspirin. The complications of the anticoagulant treatment should not be underestimated: the risk of intracranial hemorrhage in patients with TIAs of 55-74 years of age is about eight times greater in treated than in untreated cases. Treatment with aspirin is begun in patients unfit for surgery, either following the initial course 8 Loeb of anticoagulants as described above or when the last episode occurred more than 2 months previously, being subsequently pursued at least for a 2-year period free from further attacks. Subjects with Vertebrobasilar TIAs Indications for surgical treatment are here even more selective and the efficacy of surgery far less established than in carotid TIAs (Blaisdell, 1973) . Anticoagulant and antiplatelet therapies constitute, therefore, the mainstay of the treatment which should be carried out along the lines described above.
Conclusions
The existence of transient cerebrovascular episodes has been acknowledged since the 19th century, such episodes, however, must be correctly categorized as well as the other clinical aspects of cerebrovascular disorders. Mainly due to practical therapeutic and/or preventive reasons, with the conventional and somewhat artificial heading of TIAs, transient attacks lasting less than 24 h have been labelled; to this arbitrary definition another one has been added, equally artificial to that of PTIA, comprising episodes receding over an average 3-week period. It is quite apparent that TIAs and PTIAs share a common pathogenesis, clinical picture and treatment in spite of some difference, which, however, deserves further investigation over a sufficiently large case material. One may wonder whether such an artificial distinction between TIA and PTIA should be maintained. At present, in view of the wide acceptance by the literature of the term TIA, it seems mandatory to outline the clinical features of equally transient ischemic episodes, which, however, for their surprisingly complete resolu-tion in spite of their longer duration with respect to TIAs seem to lend themselves to much more interesting speculations about their pathophysiology. From the therapeutic standpoint, moreover, the possibilities of surgical attempts at revascularization in these cases seem to be worth investigating on a large case material.
